Exposure therapy is highly effective in treating excessive fear related to specific objects and/or situations. However, patients with anxiety disorders often display a generalization of fear responses toward conceptually and perceptually related stimuli and situations. It is unclear whether the beneficial effects of exposure on fear reduction toward treated fear stimuli can extend to untreated fear stimuli. Here, we investigated whether basic principles of extinction generalization apply to exposure. Spider-phobic participants were randomly assigned to either two sessions of exposure treatment (n = 23) with spiders or no-treatment (n = 24). Prior to and after treatment, behavioral approach tests (BATs) were conducted to examine avoidance, fear and disgust responses toward the treated phobic stimulus (spider as the extinction stimulus). Likewise, BATs with the untreated fear stimulus (cockroach) were conducted to dissect the generalization of treatment effects. Treatment was highly effective in increasing approach behavior toward both treated and untreated fear stimuli. Generalization of treatment effects were evident on the behavioral (approach distance during the BAT), subjective (fear levels during the BAT) and psychophysiological level (heart rate during the BAT). However, a stronger decline in disgust was only evident for the treated fear stimulus. Notably, the herein attained generalization effects were not context-dependent. Hence, exposure therapy for spider phobia was effective in reducing fear of untreated stimuli which share common fear-evoking characteristics with spiders but were never presented during the respective exposure treatment. These findings provide clinical evidence for extinction generalization across different fear-evoking stimuli mediated via exposure.
INTRODUCTION
As supported by numerous meta-analytic studies (Butler et al, 2006; Hofmann and Smits, 2008; Norton and Price, 2007; Ruhmland and Margraf, 2001a,b,c) , it is now widely established that exposure therapy represents the treatment of choice for anxiety disorders. The mechanisms underlying fear reduction and symptom relief during exposure therapy are not fully understood. Among different models, the fear extinction framework has evolved as the central candidate to explain exposure-induced fear reduction and symptom improvement (Vervliet et al, 2013) . Fear extinction is not merely unlearning or erasure of the excitatory fear memory, but is best conceived of as the formation of a new inhibitory memory which competes with and ultimately inhibits the original fear memory (for a review, see Bouton, 2002) . Hence, exposure might enable patients to acquire new inhibitory stimulus-safety associations which guide adaptive responses when dealing with the object of fear. In contrast to the excitatory fear memory, the formation of these new safety experiences during exposure is bound to contextual details Mystkowski et al, 2002; Rodriguez et al, 1999) , may these be interoceptive or exteroceptive (Bouton, 2002) . This context-dependency of the inhibitory memory may ultimately hinder the generalization of therapy-induced effects to contexts or situations beyond the therapeutic setting.
Although the inhibitory learning model of extinction has become a valuable tool to evaluate novel routes to increase the efficacy of exposure-based treatments (Craske et al, 2008; Craske et al, 2014) , it falls short of providing specific recommendations on how to deal with patients who express excessive fear responses to more than only one fear-inducing object. Thus far, it remains elusive whether exposure can induce fear reduction beyond the specific stimulus class dealt with during treatment. This, however, is crucial given that fear generalization constitutes a major hallmark feature of anxiety disorders (for a review, see Dymond et al, 2015) .
Fear generalization refers to the process, whereby a stimulus acquires aversive properties due to both its' perceptual and/or conceptual similarity to another aversive stimulus. Since excessive fear generalization can account for the burden in life experienced by many anxiety patients, research on fear generalization has been on the rise in recent years (Dunsmoor and Paz, 2015; Dymond et al, 2015) . Interestingly, studies related to its counterpart, namely extinction generalization, are scarce. Findings from conditioning studies indicate that fear reduction following a fear extinction procedure does in fact generalize from the extinction stimulus to other perceptually (Vervliet et al, 2005; Vervliet et al, 2004) and conceptually related stimuli (Vervoort et al, 2014) , with this extinction generalization effect being only evident when the original fear stimulus is subjected to extinction.
Only a few treatment studies investigated extinction generalization in the therapy context (Byrne et al, 2015; Pace-Schott et al, 2012; Rowe and Craske, 1998a,b) , but focused on therapy-induced fear reduction across different exemplars of the treated stimulus (eg, same stimulus class). Despite its clinical importance, no study has yet investigated the basic principles of extinction generalization toward untreated fear stimuli in the exposure context (eg, different stimulus class).
The present study sought to fill these gaps. Here, participants with spider phobia were randomly assigned to either treatment for spider fear or no-treatment. Since fear of spiders has been shown to covary with fear of cockroaches (Davey, 1991) and both stimuli tend to elicit a comparable repertoire of emotional, cognitive and behavioral responding, cockroaches were employed as the test stimulus to measure extinction generalization. Given that extinction is context-dependent and the contextual details during extinction can serve to retrieve stimulus-safety associations (Bouton, 2002) , we further employed an exteroceptive context change (ie, rooms which differed in various details) to examine whether the clinical analogue of extinction generalization is modulated by changes in contextual features. Finally, in light of a growing body of research which indicates that maladaptive responses in anxiety disorders can be generated and maintained not only by fear but also disgust (Olatunji and McKay, 2007a; Woody and Tolin, 2002) , we focused on therapy-induced changes in both emotions as complementary measures since this is of particular relevance in spider phobia (de Jong and Muris, 2002) .
MATERIALS AND METHODS

Participants
Seventy seven individuals were recruited by announcements in social media networks or bulletin board notices at the campus of the Ruhr-University to participate in a study to treat their spider fear. Participants with any neurological or neuropsychiatric conditions were not eligible for participation. Thirty participants were excluded from data analysis because they displayed insufficient fear of cockroaches (ie, indicated by a score of 10 on the Behavioral Approach Test at preassessment). Our analytic sample thus comprised N = 47 participants who were either assigned to the treatment (ie, received two sessions of exposure treatment for spider fear; n = 23) or no-treatment condition (ie, received no exposure or other treatment; n = 24). Demographic characteristics are displayed in Table 1 . The study was approved by the local ethics' committee of the Ruhr-University Bochum and carried out in accordance with the Declaration of Helsinki. All participants provided written informed consent and were reimbursed with 4 course credits or 40 euros.
Measures
Diagnostic interview. Diagnosis of spider phobia was ascertained with the short diagnostic interview for mental disorders (Mini-DIPS; Margraf, 1994) , which is based on DSM-IV criteria.
Questionnaires. Selected items from the Depression, Anxiety, Stress Scales (DASS; Lovibond and Lovibond, 1995) were used to measure acute symptoms of Depression, Anxiety and Stress on a 4-point Likert scale (0 = did not apply to me at all; 3 = applied to me very much). Individual differences in disgust sensitivity were assessed with the German questionnaire for the assessment of disgust sensitivity ('Fragebogen zur Erfassung der Ekelempfindlichkeit' (FEE; Schienle et al, 2002) ), which comprises 37 items scored on a 5-point Likert scale (1 = not disgusting, 5 = very disgusting). Spider-related fear and beliefs were measured using three questionnaires: (1) The German version of the Fear of Spiders Questionnaire (FSQ; Rinck et al, 2002) , which consists of 18 items and is scored on a 7-point Likert scale; (2) the 31-item Spider Phobia Questionnaire (SPQ; Hamm, 2006) in its' dichotomous format, with items being judged as either true or false; and (3) the Spider Beliefs Questionnaires (SBQ; Pössel and Hautzinger, 2003) , which comprises 48 items measuring dysfunctional beliefs on visual analogue scales from 0 ( = not at all) to 100 ( = completely). On each of these questionnaires, higher scores correspond to greater spider fear and/or unrealistic beliefs. 
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Behavioral approach test. The behavioral approach test (BAT) was employed to measure avoidance and fear of a spider (Tegenaria domestica, 1 cm) and a cockroach (Blaptica dubia, 4 cm) by having participants approach the fear stimulus, which was placed in a plastic container at the far end of the room, as fast and close as possible, ie, until fear becomes unsustainable. The BATs were scored behaviorally in terms of approach distance (0 ( = refused to enter the room) to 10 ( = touched the spider with the fingertip)) as well as subjectively in terms of fear and disgust levels (SUDs) at the closest proximity to the fear stimulus tolerable.
Fear and disgust levels. The Subjective Units of Distress Scale (SUDS; Wolpe, 1973) with scores from 0 ( = no fear) to 100 ( = excessive fear) served as the primary measure of fear and disgust during the exposure treatment and the BATs.
Psychophysiology. During the BATs and the exposure sessions, heart rate (HR), averaged across 5 s intervals, was measured non-invasively with a Polar electrode belt, which was fitted around participants' chest, and a wrist watch receiver unit (Polar RS800 CX), which stored the data.
Exposure Treatment
Treatment consisted of two 1 h sessions according to a slightly modified version of the protocol by Öst (1997) .
Exposure comprised a hierarchy of 7 steps, which involved (1) watching the spider in a glass, (2) watching it crawl in a plastic container, (3) touching it with a pencil, (4) a latex glove and (5) fingertip, and finally (6) letting it walk on the hand and (7) arm. These steps were first accomplished with a vibrating spider (Pholcidae, 1 cm), and then repeated with the house spider (ie, the same one used for the BATs). The experimenter first modeled each step to the participant, after which the participant performed the step himself. Fear levels (SUDs) were collected at the beginning of each step and collected continuously. Each step was repeated until a SUDs of 30 or below was obtained. Exposures were terminated when 60 min had passed or when all steps had been completed with both spiders.
Experimental Design and Procedure
Participation in the study comprised three appointments: a screening session (session 1), pre-assessment (session 2), and post-assessment (session 3). An outline of the study design is displayed in Figure 1 .
Screening session. This session was conducted one week prior to pre-assessment. Participants completed the diagnostic interview for spider phobia, the demographic questionnaire, the DASS, the Disgust sensitivity and the spider fear-related questionnaires (ie, FSQ, SPQ, SBQ).
Pre-assessment. Upon arrival, participants were fitted with the HR equipment and a 5-min recording of resting HR was undertaken. Subsequently, participants received instructions on the BAT and the use of the SUDs scale. Participants were then escorted to the respective rooms, in which the two BATs were conducted. After the BATs, the treatment group accomplished the first exposure session.
Post-assessment. On an average interval of 4 days (SD = 2.8), the post-assessment was conducted. After a 5-min resting HR recording and rehearsal of the BAT instructions, the no-treatment group accomplished the two BATs. By contrast, the experimental group first underwent another exposure session, after which another 5-min resting HR was recorded, the BAT instructions rehearsed, and the BATs conducted. During the post-assessment BATs, participants Figure 1 Brief outline of the experimental design. Participants were assigned to a treatment or a no-treatment group. Only the treatment group engaged in two exposure sessions with spiders in context A. Therapy-induced changes in fear, disgust and avoidance of a house spider were assessed with behavioral approach tests (BATs) prior to (pre-assessment) and after treatment (post-assessment). Additional BATs with cockroaches (Blaptica dubia, 4 cm) as the untreated stimulus were conducted to assess extinction generalization. The order of BATs with spiders and cockroaches was counterbalanced across participants. The BAT with spiders was always conducted in the treatment room (context A), while the BAT with cockroaches was either conducted in the treatment room (ie, context A; treatment group: n = 14; no-treatment group: n = 12) or an adjacent, novel room (ie, context B; treatment group: n = 9; notreatment group n = 12). Contexts A and B differed in size and shape, illumination, decoration, and furniture, as well as in size and color of the plastic containers used for BATs (adapted from Mineka et al, 1999; Mystkowski et al, 2002; Rodriguez et al, 1999) .
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was not yet unsustainable and indicated their level of fear and disgust at the closest proximity tolerable ( = defined as the final approach distance). At the end of session 2, participants completed the spider fear-related questionnaires (FSQ, SPQ, SBQ) and were fully debriefed.
Statistical Analyses
Data were analyzed using SPSS Version 23 (Armonk, NY, USA). The BATs in terms of approach distance (behavioral level), fear and disgust at the final and initial approach distances (subjective level), as well as heart rate (psychophysiological level) were analyzed separately for treatment effectiveness (spider) and extinction generalization (cockroach). Mixed ANOVAs or MANOVAs were conducted as appropriate: Group (treatment vs no-treatment) and context (where appropriate; same vs different) were used as betweensubject factors and time (pre-assessment vs post-assessment) as within-subjects factor. In all heart rate analyses, heart rate averaged across the respective BAT trial served as the dependent measure. Resting heart rate prior to the first BAT as well as its square were entered as covariates in mixed ANCOVAs. Here, due to technical errors, data from only 37 participants (treatment group: n = 15; no-treatment group: n = 22) was available. A result was considered significant at an alpha level of Po0.05.
RESULTS
Pre-Exposure
The treatment and no-treatment group were no different in terms of the proportion of participant exclusions due to insufficient fear of cockroaches (P = 0.235). As depicted in Table 1 , the treatment group did not differ from the no-treatment group in any demographic variables such as age, gender, and their scores on any subscale of the DASS. Importantly, groups were comparable with regard to their subjective fear and disgust levels on the BATs with spiders and cockroaches (cf. Table 1 ) and their scores on the spider fear-related questionnaires (cf. Table 2 ) at pre-assessment.
Treatment Effectiveness (Spider)
Spider fear-related questionnaires. The MANOVA on the FSQ, SPQ and SBQ revealed significant main effects for time, F (3,43) = 36.049, Po0.001, and group, F (3,43) = 9.878, Po0.001 as well as their interaction, F (3,43) = 35.978, Po0.001. As shown in Table 2 , only the treatment group exhibited a decline in their scores over time (Po0.001), which were significantly lower than those of the no-treatment group at post-assessment (Po0.001).
Behavioral scores on the BATs. There were significant improvements on the BAT from the first to the second assessment (main effect for time, F (1,45) = 104.51 Po0.001).
As expected, the amount of improvement over time was subjected to group differences [interaction, F (1,45) = 77.263, Fear and disgust levels during the BATs. Fear at either the initial or final approach distance were analyzed separately, using mixed ANOVAs with time as within-subjects factor and group as between-subjects factor. Due to missing data of n = 3 participants in the no-treatment group, analysis of fear and disgust levels at the initial approach distance was restricted to only N = 44 participants. Data were missing because these participants were not able to re-attain their pre-assessment BAT approach distance at the postassessment BAT (ie, showed a closer proximity to the spider at pre-compared to post-assessment), with a return to the pre-BAT distance being a prerequisite for assessing fear/ disgust at this approach distance. Both analyses yielded significant main effects for time (initial: F (1,42) = 109.67, Po0.001; final: F (1,45) = 47.627, Po0.001), group (initial: F (1,42) = 28.259, Po0.001); final: F (1,45) = 19.917, Po0.001), as well as their interaction (initial: F (1,42) = 91.924, Po0.001); final: F (1,45) = 42.007, Po0.001). As shown in Figure 3a , the treatment group showed a stronger decline in fear as compared to the no-treatment group.
Likewise, both mixed ANOVAs on disgust levels at the initial and final approach distance indicated significant main effects for time (initial: F (1,42) = 51.645, Po0.001; final: F (1, 45) = 38.932, Po0.001), group (initial: F (1,42) = 39.947, Po0.001; final: F (1,45) = 39.072, Po0.001) and their interaction (initial: F (1,42) = 33.519, Po0.001; final: F (1, 45) = 29.172, Po0.001). As shown in Figure 3c , disgust was subjected to a stronger decline in the treatment group compared to the no-treatment group.
Heart rate during the BATs. Heart rate (adjusted for the covariates in the model) during the BAT at pre-and Extinction generalization in exposure therapy F Preusser et al post-assessment were M = 95.49 (SE = 2.64) and M = 82.90 (SE = 2.57) for the treatment and M = 98.98 (SE = 2.17) and M = 93.93 (SE = 2.11) for the no-treatment group. Again, the significant interaction between group and time, F (1,33) = 5.309, P = 0.028, revealed that heart rate decreased more readily from the first to the second BAT in the treatment group compared to the no-treatment group.
Extinction Generalization (Cockroach)
Behavioral scores on the BAT. Similar to the BAT with spiders, the main effects for time and group attained significance, both F (1,43) ⩾ 8.819, P ⩽ 0.005. As shown in Figure 2 (right), the group × time interaction, F (1,43) = 7.846, P = 0.008, revealed that the treatment group displayed a greater increase in approach behavior toward cockroaches from the first to the second assessment than the notreatment group. Importantly, there was no main effect for or any interaction with context (all P 4 0.18).
Fear and disgust levels during the BAT. Fear levels at either the initial or final approach distance were analyzed separately with mixed ANOVAs with time as within-subjects factor and group as well as context as between-subjects Extinction generalization in exposure therapy F Preusser et al factors. Fear declined significantly over time at the initial, F (1,43) = 20.993, Po0.001, and final approach distance, F (1,43) = 19.516, Po0.001. In both analyses, the decline in fear over time was subjected to group differences (interaction: initial F (1,43) = 11.089, P = 0.002; final: F (1,43) = 10.204, P = 0.003), with the treatment group displaying a stronger decline in fear as compared to the no-treatment group (cf. Figure 3b) . In none of these analyses did any effects for context attain statistical significance (P 4 0.15). Likewise, significant main effects for time emerged in the mixed ANOVAs on disgust levels at the initial, F (1,43) = 8.118, P = 0.007, and final approach distance, F (1,43) = 6.364, P = 0.015. However, as shown in Figure 3d , the treatment group did not show a stronger decline in disgust over time, neither at the initial, P = 0.22, nor at the final approach distance, P = 0.09. Again, in none of these analyses were effects for context evident (all P 4 0.08).
Heart rate during the BATs. Adjusted mean heart rate was M = 95.66 (SE = 2.27) and M = 83.18 (SE = 2.60) for the treatment group as well as M = 94.73 (SE = 1.83) and M = 89.97 (SE = 2.1) for the no-treatment group during the BATs at pre-and post-assessment, respectively. The significant group × time interaction, F (1,31) = 7.226, P = 0.011, indicated a stronger decline in heart rate over time for the treatment group. Again, no effects for context were evident (all P 4 0.47).
DISCUSSION
Participants who underwent exposure treatment for spider fear showed significant reductions in fear of spiders from pre-to post-assessment. Most importantly, substantial reductions in fear of and increased approach behavior toward untreated fear stimuli (ie, cockroaches) were also observed although its fearful characteristics had not been formally extinguished during exposure. These beneficial effects of exposure on generalization of treatment effects were coherently evident on the subjective (fear levels during the BAT), behavioral (approach distance) as well as on the psychophysiological (heart rate during the BAT) level. By contrast, the no-treatment group did not demonstrate the same amount of improvement, neither with spiders nor with cockroaches.
Our results extend existing translational findings on extinction generalization by showing that exposure reduces not only fear toward other exemplars of the treated phobic stimulus (Byrne et al, 2015; Pace-Schott et al, 2012; Rowe and Craske, 1998a,b) but also toward untreated fear stimuli (ie, cockroaches). Our findings are in accordance with basic and clinical research on fear generalization in humans (Dunsmoor and Murphy, 2015; Dunsmoor and Paz, 2015; Dymond et al, 2015) . From the conditioning perspective, exposure is considered as a form of corrective learning during which patients learn to respond adaptively to initially fear-evoking stimuli (CS). Successful exposure is thus accompanied by the acquisition of new adaptive responses associated not only with the treated CS but also with the untreated CS, which resembles the treated CS along various dimensions. The presentation of untreated stimuli, which share similar features with the treated stimuli, seems to be sufficient to elicit similar adaptive responses, which have been recently associated with the treated stimuli. The extent to which untreated stimuli evoke similar adaptive responses after exposure is dependent on the relative similarity between treated and untreated stimuli (Dunsmoor and Murphy, 2015; Dunsmoor and Paz, 2015; Dymond et al, 2015) . Our study provides novel insight to current research on fear generalization in various central aspects.
In contrast to existing exposure therapy studies, we used test stimuli to measure extinction generalization, which are not exclusively perceptually related (such as other exemplars of the phobic object, which differ in size and texture; see (Byrne et al, 2015; Pace-Schott et al, 2012; Rowe and Craske, 1998a,b) ) to the phobic stimulus. Fear of spiders has been shown to be correlated with fear of cockroaches in spiderfearful participants and both stimuli are capable of evoking disgust (Davey, 1991; Matchett and Davey, 1991) . The presumed similarity between these stimuli is based on their 'fear-evoking characteristics' (Davey, 1991) . These 'fearevoking characteristics' might be related to various perceptual features of spiders and cockroaches such as legginess, sudden movements, or speediness (Davey, 1991) . Likewise, similarities in common cognitive misconceptions, including their harm-related character, uncontrollability or unpredictability, have been isolated for spiders (Arntz et al, 1993) , but might also apply to cockroaches. Previous research on this topic indicates that spider-fearful individuals tend to differ in their reports on which of these characteristics are most frightening (Arntz et al, 1993; Davey, 1991) . Therefore, the determination of a common basis on the fear-evoking characteristics of spiders and cockroaches might be difficult to achieve. Future exposure studies might provide more substantial insights into perceptual versus conceptual or category-based generalization by applying approaches from conditioning studies (eg, Dunsmoor and Murphy, 2015) , which used pre-existing animal categories or manipulated relatedness of the cues involved by typicality or frequency of occurrence (Dunsmoor and Murphy, 2014) . Other approaches to assess generalization in exposure therapy could make use of individual ratings of the relatedness of various insect stimuli and use those stimuli which are closer/further away from the phobic stimulus. Furthermore, fear generalization based on differences/similarities in intensity dimension, category-based or symbolic fear generalization could be addressed in future clinical studies (Dymond et al, 2015) . However, the translation of findings from the conditioning literature to exposure is far from self-evident and might suffer from methodological shortcomings. As indicated, there are profound individual differences in self-report on the relatedness between spiders and other insects or animals (Arntz et al, 1993; Davey, 1991) . Furthermore, generalization in the exposure context in specific phobia might sometimes be difficult to incorporate because some stimuli cannot easily be applied to standardized experimental procedures. For instance, the advantage of using cockroaches (instead of snakes and rats) as test stimuli is not only justified because they induce similar fear levels as spiders but also because these stimuli can easily be applied to exposure and experimental protocols already exist (Botella et al, 2010) . These shortcomings apply to animal-related phobia and other specific phobia.
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In contrast to previous research on the generalization of exposure effects, we assessed fear and disgust as complementary measures. Although exposure was highly effective in decreasing fear responses toward both spiders and cockroaches, the decline in disgust did not generalize equally to cockroaches. This effect might be due to the underlying learning processes and mechanisms which contribute to the acquisition and extinction of fear and disgust (Hofmann et al, 2010) . The acquisition and maintenance of fear and disgust is based on two different forms of associative learning. Disgust is related to evaluative conditioning, while fear is more reliant on expectancy learning with respect to the association of CS and UCS (Woody and Teachman, 2000) . Findings from conditioning studies indicate that responses based on evaluative conditioning (such as disgust or dislike) are more resistant to extinction . This might explain why fear shows a stronger decline as compared to disgust during exposure (Olatunji et al, 2007b; Smits et al, 2002) and why heightened disgust responses after successful exposure may persist in some patients despite substantial fear reduction. This underlines the importance of considering disgust as another important dimension to be modified. Here interventions such as counterconditioning and US revaluation have been proposed as promising alternatives to alter existing disgust responses during exposure (see Ludvik et al, 2015) .
Our study also extends previous research on extinction generalization by shedding light on the role of the context. Regardless of whether the BAT was conducted in the familiar (ie, treatment) or the novel context, the treatment group demonstrated substantial fear reduction and increased approach behavior toward the untreated fear stimulus. Thus, in contrast to the context-dependency of extinction (Bouton, 2002) , the generalization of exposure effects was not contextspecific. The interpretation of these findings should nonetheless be undertaken with caution due to the limited sample size in context analyses and other shortcomings. In particular, the therapist himself might become a safety signal during exposure (Barlow, 1988) and thus construes a strong contextual element, which was not manipulated. Likewise, the BAT procedure in itself might represent a salient feature prompting generalization across contexts.
It needs to be considered that apart from whether or not groups had received exposure, other factors (ie, more social interaction with the experimenter in the treatment group) might have led to the group differences observed. However, since we used a standardized exposure protocol (adapted from Öst, 1997) and refrained from additional therapeutic interventions (ie, cognitive instructions or tools to encourage patients) in the treatment group, we are confident that these factors are unlikely to explain the stronger generalization effects in this group.
Our approach represents a possible novel translational tool to examine generalization in the therapy context and might provide new input to current basic and clinical research on generalization of fear and its extinction. Specifically, conditioning studies have shown that the generalization of extinction is critically dependent upon the stimulus subjected to extinction (Vervliet et al, 2004; Vervoort et al, 2014) : whereas extinguishing a generalized stimulus does not lead to fear reduction toward the original fear stimulus, extinguishing the original fear stimulus does concomitantly reduce fear of the generalized stimuli. Therefore, the question as to whether any generalization of treatment effects is still attained if participants were subjected to treatment with the less fearinducing stimulus remains to be addressed. Future studies using our approach might hence unravel whether exposure necessarily needs to be conducted with a specific object of fear. Thus, one could compare the effects of exposure with spiders vs cockroaches and examine fear (and disgust) to the other stimulus class. Furthermore, one could employ our approach to identify pharmacological and behavioral strategies as add-ons to optimize generalization of exposure therapy effects across different fear-evoking stimuli.
In conclusion, our findings provide first evidence for generalization of exposure effects in spider phobia to other similar fear-evoking stimuli, ie, cockroaches. While it remains to be explored whether extinction generalization toward 'fearevoking characteristics' of spiders and cockroaches (Davey, 1991 ) is based on perceptual or non-perceptual similarities, our findings nonetheless indicate that exposure with one phobic object also leads to fear reductions when being confronted with other phobic-related fears. This suggests a certain degree of transfer of coping capabilities acquired during exposure toward similar untreated fear stimuli.
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